A reverse passive hemagglutination test that utilizes human erythrocytes coated with antibody to gonococci was developed to distinguish differences among 11 strains of Neisseria gonorrhoeae. Different rabbits were immunized with each strain of gonococcus. Antibody was purified by passing antiserum over an immunoadsorbent column containing homologous cell walls trapped in a crosslinked polyacrylamide gel. Antibody, after absorption with N. meningitidis, was used for coating 11 individual suspensions of erythrocytes, each with antibody to one gonococcal strain. The panel of coated erythrocytes was added to microtiter trays containing dilutions of homologous bacterial lysate and lysates from 10 heterologous strains. Agglutination titers were highest with homologous lysates, although cross-reactions occurred among some heterologous lysates. Lysates of nongonococcal Neisseria species and of other genera did not agglutinate coated erythrocytes. The reverse passive hemagglutination test can be a useful procedure to distinguish differences among strains of N. gonorrhoeae.
Numerous attempts have been made to distinguish strains of Neisseria gonorrhoeae. Several serological methods have been used, including complement fixation (21) , capillary precipitin (14) , agar gel diffusion (9) , hemagglutination inhibition (1), bactericidal assay (10, 23) , and in vivo protection (2) . Pili have been used as a means of separating strains (3, 19) . In addition, strains have been differentiated by distinct patterns in polyacrylamide gels (15) and by differential sensitivity to pyocins (22) . Recently, a micro-immunofluorescence procedure has been used to classify N. gonorrhoeae into three major immunotypes and several subtypes (26) .
Hirata et al. (12) used a reverse passive hemagglutination (RPHA) procedure to detect hepatitis B surface antigen. Using stabilized erythrocytes coated with antibody to hepatitis B surface antigen, they reported that the assay was easy to perform, reproducible, and sensitive. This report describes an RPHA procedure to study differences among 11 strains of N. gonorrhoeae.
ing 20% glycerin, and they were stored at -500C.
Production of antisera. Preparation of immunoadsorbent columns. Modifications of the methods of Carrel and Barandun (4) and Davis (7) were used to prepare immunoadsorbents. The gel consisted of 10% total monomer (acrylamide and N,N'-methylenebisacrylamide; Eastman Kodak Co., Jtochester, N.Y.), of which 25% was N,N'-methylenebisacrylamide.
An 8-ml amount of a gonococcal cell wall suspension from one strain (20%, wt/vol, in distilled water) was added to a solution containing 20 . The gel was allowed to polymerize at room temperature, which usually occurred within 30 min; if necessary, warm tap water was used to hasten polymerization. The gel was broken into small pieces by passing through an 18-gauge needle attached to a 50-ml syringe. The particles were washed with 100 ml of 0.1 M tris(hydroxymethyl)aminomethane-hydrochloride buffer, pH 7.5, containing 0.15 M NaCl (THS), followed by washing with 100 ml of 0.1 M glycine-hydrochloride buffer, pH 2.3 containing 0.15 M NaCl (GHS), and finally washing with 100 ml of THS. A 2-g amount of Bio-Gel P-100 (Bio-Rad Laboratories, Richmond, Calif.), swollen in THS overnight, was packed into a chromatographic column (2 by 36 cm), followed by the addition of immunoadsorbent. The above washing procedure was repeated through the packed column. In a similar manner, a total of 11 immunoadsorbent columns were prepared, each containing cell walls from a single strain.
Isolation of antibody. A 7-ml amount of rabbit antigonococcal antiserum was applied to the column containing cell walls of the strain used for immunization. Serum was recycled through the column for 2 h by using a peristaltic pump with a flow rate of 100 to 
